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Abstract
Background: Total intubation time of post-op coronary artery bypass graft (CABG) patients is
set by the Society of Thoracic Surgeons (STS) guidelines. STS states that post-op CABG
patients need to be extubated within twelve hours of end anesthesia time with a recommendation
of fewer than six hours. The project site had a total intubation time of greater than seventeen
hours before removing the outliers. The current process does not result in a total intubation time
of fewer than six hours. Implementation of an extubation checklist was chosen as the
intervention for this DNP project.
Purpose: This DNP project aims to reduce the total intubation time of post-op CABG surgeries
closer to the recommended STS guidelines of less than six hours at the project site.
Methods: This quality improvement project implemented the use of a post-op CABG extubation
checklist. The checklist was designed to follow and simplify the project site's current post-op
CABG extubation protocol.
Results: Key results included statistical average total intubation time of appropriate patients
(Average=4.37 hours). Two Likert scale surveys produced positive results for education and
communication. The final result utilized various statistical data and showed improved outcomes
in total intubation times.
Conclusion: This DNP project found that a post-op CABG extubation checklist with proper
nursing education promises to reduce total intubation times. The project found that the checklist
was well-received, and 100 percent compliance by nurses on the unit was achieved.
Keywords: CABG, extubation, checklist
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Implementation and Evaluation of a Post-op Coronary Artery Bypass Graft Extubation
Checklist to Reduce Prolonged Intubation in the Intensive Care Unit
Coronary artery bypass graft (CABG) surgeries fall under strict guidelines laid out by the
Society of Thoracic Surgeons (STS). STS guidelines are the primary framework for
cardiothoracic surgery patients' preoperative, intraoperative, and post-op recovery goals (Society
of Thoracic Surgeons [STS], 2021). Meeting these guidelines is crucial to maintaining a
cardiothoracic heart program, obtaining maximum service reimbursement, and more successful
patient outcomes (STS, 2021). Among the constraints of the STS guidelines are
recommendations for the extubation of patients following CABG surgery. STS states that the
standard for extubation in these patients is less than twelve hours after the patient arrives in the
intensive care unit (ICU) (STS, 2021). The guidelines further recommend that extubation times
should be less than six hours after the end anesthesia time for the best patient outcomes (STS,
2021).
This project addresses prolonged extubation times that failed to meet the current STS
guideline recommendations within a 10-bed cardiovascular intensive care unit (CVICU). During
the first quarter of 2021, the selected CVICU reported average post-op extubation times greater
than 17 hours for post-op CABG surgeries. This result far exceeds the STS recommendation of
fewer than six hours after arrival in the unit. This project will introduce a post-op extubation
checklist (See Appendix A) to be completed by heart-trained nurses on this 10-bed CVICU. The
checklist will serve as a visual representation of the unit's current CABG extubation protocol,
allowing the heart nurses to check through the extubation process under the guidance of the
cardiothoracic surgeon and his team. By simplifying the current extubation process, the planned
result is to reduce the average extubation times while meeting the STS guidelines.
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Background
The hospital in question is multi-partnered with two more prominent hospital affiliations
in the Southeastern United States (U.S.). The facility prides itself on providing the best quality
care in the Southeastern U.S. community it serves. The facility offers 376-beds on two campuses
with more than 2500 associates and 300 physicians, providing a full range of inpatient,
outpatient, and emergency medicine to the patients within the community. These services include
the only open-heart surgery program within the small Southeastern U.S. community.
The STS was founded in 1964 with the goal of delivering the highest quality patient care
through collaboration, education, research, and advocacy (STS, 2021). The STS sets specific
guidelines for thoracic surgery to ensure the best outcomes for patients undergoing thoracic and
cardiothoracic surgeries (STS, 2021). Extubation guidelines for post-op CABG surgeries are
among the many patient-positive goal sets established by STS programs. Prolonged intubation of
patients after CABG surgery can lead to ventilator-acquired pneumonia, increased ICU stays,
increased hospital stays, and increased need for extended rehabilitation after leaving the hospital
(Ghiani et al., 2020). These occurrences may lead to millions of dollars in additional hospital
expenses, poor patient outcomes, and increasing patient mortality rates (Ghiani et al., 2020). This
background sets the need for successful, appropriate, and timely extubation on post-op CABG
patients.
Needs Analysis
The project site supports a 10-bed CVICU where post-op CABG patients advance to
recover from their surgeries. CABG patients bypass the post-anesthesia care unit (PACU)
environment that typically recovers patients and proceeds directly into the CVICU for postoperative recovery in the unit. Heart-trained nurses receive patients by a direct handoff from the
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cardiothoracic (CT) surgeon, anesthesiologist, and operating room (OR) nurse. The heart nurses
begin the process of extubation after they receive handoff and assume care of the patient. This
process is referred to as "end anesthesia time." The recorded time from end anesthesia time to the
time the endotracheal (ET) tube is removed defines the total intubation time for each patient.
The CT surgery office manager keeps records of STS scoring and individual STS goals
achieved by every CABG surgery. This data was reviewed to establish a need for intervention. In
the first quarter of 2021, the unit handled one hundred twenty cases. Any intubation lasting
longer than 48 hours would be considered an outlier for comparison purposes. In these instances,
a patient would have been considered too unstable for rapid extubation and, therefore, would not
have benefited from the Post-Op CABG Extubation Checklist. Outliers are noted in summary
statistics when included (See table 1). One-hundred nine cases met the criteria for not being
considered an Outlier. The average time to extubation in these cases was 11.05 hours. This
average roughly equates to 11 hours and 12 minutes. Only 41 of these cases (37.6%) exhibited
the recommended six or fewer hours to extubation (See table 2). Reducing the sample size once
more by only including those cases lasting less than 24 hours reproduces evidence that an
intervention is necessary (See table 3). The average and median for the sub-sample, which falls
beneath the artificial threshold, are still substantially above the recommended six-hour limit.
Therefore, comparisons of the categories were conducted over the concentrically reducing
samples (All Cases, Non-Outliers, and <24 Hours). The average extubation time was 17.05 hours
for all sample cases, 11.05 hours for non-outliers, and 76.52 hours for outliers. Each sample had
the same null hypothesis: "the population mean is less than or equal to six hours." More
precisely: 𝐻𝐻0 : µ ≤ 6 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐻𝐻1 : µ > 6 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻. Basic assumptions for the categories were met (all
categories resulted in intubation times greater than 6 hours). A T-test was utilized to account for
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population variances. The results are as follows: (See table 4). In each case, we rejected the null
that the average time to extubation was less than the recommended threshold. Therefore, based
on available data, the typical time to extubation is greater than recommended. This knowledge
provided evidence that an intervention is necessary. Records further revealed that patients who
were intubated longer than twelve hours had an ICU stay that averaged three days longer than
patients extubated in less than six hours. Extended ICU stays increase the risk of poor patient
outcomes, including increased risk of ICU delirium, generalized weakness due to limitations in
mobility, and adverse psychological effects on the patient (Brooks, 2017). This evidence
demonstrates a need for the reduction of post-op CABG extubation times.
Problem Statement
Among cardiovascular intensive care nurses, does the use of an extubation checklist,
compared to the current practice of not using an extubation checklist, reduce post-operative
coronary artery bypass graft intubation times in accordance with the Society of Thoracic
Surgeons guidelines during a 4-week trial?
Aims and Objectives
The overreaching aims and objectives of this project are to:
1. Reduce total intubation times among post-op CABG patients.
a. Add implementation of a checklist for extubation.
2.

Educate nurses on the implementation of a checklist for extubation.
a. Improve nursing awareness of extubation guidelines.
b. Improve communication between nurses and the cardiothoracic surgical team
using an extubation checklist.
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If such conclusions cannot be reached, the aim provides evidence that these could plausibly
occur.
Review of Literature
A literature review was performed with the following considerations: (a) Evidence-based
practice for extubation of post-op CABG patients; (b) Nurse-driven checklist for extubation of
patients. The findings are presented here.
The databases utilized were CINAHL, PubMed, Google Scholar, and OVID, using
master and mesh headings through a scholarly search parameter. The following terms were
utilized in CINAHL: nurse-driven extubation, extubation checklist, and CABG extubation, with
115 usable examples after attempting multiple combinations of the terms. The results were
narrowed further by selecting peer-reviewed and modifying results to fall within the last five
years, reducing the suggestions to 6 scholarly findings. The six findings were reduced by
eliminating non-specific data and alternate nurse-driven suggestions.
The following key terms were used in PubMed: nurse-driven extubation, extubation
checklist, and post-op CABG extubation, with 205 results. The results were narrowed by peerreviewed while modifying results to fall within the last five years, reducing the findings to 12
relevant results. Again, the findings were reduced by eliminating non-related material.
Google Scholar was accessed using the search ques of nurse-driven extubation, nursing
extubation checklist, and post-op CABG extubation checklist yielding 318 hits. The findings
were reduced by applying the article's relevance to the projected question. The results were then
applied to the same criteria of peer-reviewed articles and modified to fall within the last five
years, reducing the results to 32.
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The OVID database was searched using the terms nurse-driven extubation, extubation
checklist, and CABG extubation checklist, giving 97 results. Results were narrowed by peerreview and fell within the last five-year criteria resulting in 11 articles for review. The articles
were further reduced according to the application of the primary search question.
The database searches included print, guidelines and protocols, standards of practice,
observations, interviews, and surveys. Some of the titles found were used to form this project and
are outlined in the following paragraphs.
Implementation of a Nurse-driven Ventilation Weaning Protocol in Critically Ill Children:
Can it Improve Patient Outcomes?
Duyndam et al. (2019) reviewed a process where nurses were the focus of an extubation
protocol implemented for children ages 2-17 in a pediatric intensive care unit (PICU). The
review outlines the use of nursing staffing driving the extubation of children with the supervision
of the medical team (Duyndam et al., 2019). The study did not significantly reduce extubation
times, concluding that more is needed to reduce extubation times than nursing staff and a
protocol (Duyndam et al., 2019).
Weaning from Mechanical Ventilation Driven by Non-physician Professionals Versus
Physicians
Arici et al. (2017) is a research paper reviewed due to its in-depth research on nonphysician-based protocols during ventilator weaning and extubation trials. This paper looked at
several documented cases where non-traditional staff (e.g., nurses and respiratory therapists)
were allowed to take the primary seat in decisions for ventilator management and extubation
without practicing outside their scope of practice (Arici et al., 2017). This objective is done by
having orders in place and meeting the process step-by-step (Arici et al., 2017). The paper
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showed promise in reducing intubation times, while it alarms some officials that this is too close
to practice at the physician's level (Arici et al., 2017).
Implementation and Evaluation of a Pediatric Nurse-driven Sedation Protocol in a
Pediatric Intensive Care Unit
Dreyfus et al. (2017) produced a nurse-driven extubation and sedation weaning protocol
trial. This study followed nurses in a PICU setting as they implemented the protocol mentioned
above under the supervision of the medical staff (Dreyfus et al., 2017). This study did not have
the same age group as the proposed study but promised to reduce extubation times and
withdrawal symptoms from sedation (Dreyfus et al., 2017).
Early Extubation after Cardiac Surgery: an Evidence-based, Nurse-driven Protocol
Brooks (2019) detailed an evidence-based practice study on the use of nursing-driven
extubation measures after cardiac surgery. This study utilized the same demographic with a
slightly different approach from the proposed project. The study showed that by placing a
protocol followed by nursing for extubation of patients after cardiac surgery, intubation times
were reduced, and patient outcomes were improved (Brooks, 2019).
Nurse-initiated Spontaneous Breathing Trials in Adult Intensive Care Unit Patients: a
Scoping Review
Starnes et al. (2019) explored multiple works of literature on the usefulness of nurseinitiated breathing trials. The cumulative results of this review showed how making nurses aware
of every part of an extubation protocol is key to extubation success (Starnes et al., 2019). This
information added to the project's complete scope and helped substantiate the implementation's
backing with an already founded and established protocol.
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Decreasing Failed Extubations with the Implementation of an Extubation Checklist
Bobbs et al. (2019) was a study implementing an extubation checklist to decrease failed
extubation attempts. This study suggested adding a visual aid to an existing protocol. In this case,
a checklist helped reduce failed extubation attempts within an ICU setting (Bobbs et al., 2019).
This article linked the preceding articles in their affirmation that protocols show promise in
extubation with the idea of adding a checklist to promote understanding and compliance with the
nursing staff (Bobbs et al., 2019).
Association of Checklist Use in Endotracheal Intubation with Clinically Essential Outcomes
Turner et al. (2020) presented a systematic review and analysis of using a checklist
during intubations of patients. While this research followed intubations rather than extubation, it
spoke of the effectiveness of checklists within the clinical setting (Turner et al., 2020). The
research showed that the clinical outcomes for intubation were improved with fewer errors when
a standardized checklist was used (Turner et al., 2020).
The review of literature above produced two key findings about extubating patients in a
critical care setting: (a) protocols show promising results for successful extubation and reduction
in intubation times; (b) the use of a visual, such as an extubation checklist, along with an
established protocol made with evidence-based practice may help reduce failed extubations and
prolonged intubation times. These findings have been reviewed and used to develop this DNP
project.
Theoretical Model
Lewin's Theory of Planned Change was chosen to guide this project. This theory relayed
that individuals are influenced by obstacles that counter-drive forces aimed at keeping the status
quo (Bradshaw & Vitale, 2021). Driving forces or positive changes push forward improvement
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(Bradshaw & Vitale, 2021). The planned change for this project was induced by implementing a
checklist for extubation (restraining force). Hypothetically, this implementation will push
forward the positive change of decreased intubation times.
Lewin's theory supports the proposed implementation of a checklist (change) by
interrupting the current extubation process (obstacle) and inserting a planned change (Bradshaw
& Vitale, 2021). The checklist serves as a positive breach of the current process while offering a
path around the current obstacles in extubation (Bobbs et al., 2019). Current obstacles to
extubation include a four-page protocol that is not easy to follow, a protocol that includes
priorities for multiple levels of practice, and hard stops when dealing with expected values. The
checklist simplifies the current protocol by pulling out the nursing responsibilities, allowing a
flow-through process when dealing with expected values, and reducing the four-page protocol to
one page with six checkboxes. Inserting the checklist as a driving force for earlier extubation
utilizes Lewin's theory to decrease extubation times (Bradshaw & Vitale, 2021).
Methodology
The Plan Do Study Act (PDSA) model outlines: (a) what needed to be accomplished, (b)
how to know the change provided an improvement, and (c) how to evaluate improvement
(Bradshaw & Vitale, 2021). PDSA guided the project through the chosen evidence-based
practice (EBP) and determined if the outcomes were achieved and desired (See Appendix B).
This model challenged the accomplishment of three goals.
•

reduction of intubation times

•

education of heart-trained-nurses on the use of the checklist

•

improved communication between heart-trained nurses and the CT surgery team
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The reduction of intubation times was the main focus of this project. The time was
tracked from end anesthesia to extubation before and after the project's implementation to define
improvement knowledge. This goal was evaluated for improvement by comparing the average
total intubation time during implementation to the average total intubation time before
implementation, then comparing the results to the recommendation. Education of heart-trained
nurses on using the extubation checklist was a needed goal for the project's implementation.
Formal verbal and visual education was provided with a teach-back of material and a survey to
assess the nurses' perspective of understanding to define improvement knowledge. The goal was
assessed for improvement with successful, completed checklists during implementation. A
potential goal was improved communication between the heart-trained nurses and the CT surgery
team. Knowledge of improvement for this goal was the development of the extubation checklist
laying out clear expectations with the guidance of the CT surgical team. A successful test for
improvement was the presentation of successful, completed checklists by the heart-trained nurses
collaborating with the CT surgery team and a post-intervention survey.
Setting
The unit chosen for this project was a 10-bed CVICU located in the Southeastern U.S.
This CVICU supports an open-heart program with a two-star STS score. The unit averages five
CABG cases per week that require CVICU placement for recovery. The focal point of this
project was on post-op CABG recovery cases after they are handed off to the heart nurses up to
the point extubation occurs.
Population
The population of focus was open-heart trained nurses on both day and night shifts within
the unit. The unit had eight day shift heart nurses and seven night shift heart nurses. All heart
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nurses were encouraged to participate in the education and implementation of this project while
given the opportunity to decline without prejudice (See Appendix C). The complete team of
heart nurses accepted participation, making the sample size fifteen. There is no pattern in how
the nursing staff receives cases. Some nurses may take multiple CABG cases during the study,
whereas others may not receive any. The nurses were not tracked individually on total extubation
times; rather, the team was tracked. Each participating nurse received a post-education (See
Appendix D) and post-implementation (See Appendix E) survey.
Inclusion/Exclusion Criteria for Nurses
Inclusion criteria for the study were as follows:
•

day and night shift open-heart trained nurses

•

full-time, Part-time, and PRN status

Exclusion criteria were:
•

all unit nurses who are not open-heart trained

•

travel nurses

Recruitment
The small population size of fifteen heart nurses allowed for an invitation by the primary
investigator (PI) of this project. Each heart nurse received a personal verbal acknowledgment of
their eligibility to participate in this project. Potential participants were also allowed to opt out at
the time of their invitation. The PI answered all questions of the participants before each consent
was signed. The result was an agreement by all fifteen heart nurses to consent to education and
implementation of the extubation checklist.
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Consent
Consent was obtained from each participant before the education and implementation of
the extubation checklist. Each participant was informed that this is a student-run project with the
objective of standardizing a post-op CABG extubation checklist to reduce total intubation times.
The PI informed potential participants that participation in this project was voluntary and would
not affect their job, income, review, or future advancement.
Design
The design of this quality improvement project utilized the skilled training of open-heart
trained nurses to implement a standardized checklist for extubation after CABG surgery. The PI
completed the Jacksonville State University (JSU) required modules from the Collaborative
Institutional Training Innovation (CITI training) before submitting the project for IRB review
(See Appendix F). Approval was obtained from JSU's IRB before initiating this project's
education portion and implementation (See Appendix G). Education was provided on the
checklist individually to the heart nurses who participated in the DNP project before
implementation. The PI was made available for 2 hours on the day shift (8:00-10:00 am) and 2
hours on the night shift (9:00-11:00 pm) Monday through Friday the week before
implementation. These opportunities allowed every participant to have an opportunity to get
direct education on the checklist. Each individual was shown a completed mock checklist,
instructed on completing a checklist and delivered a teach-back of the completion process. The
participants also completed a survey on their perception of understanding the education and
checklist.
Before implementation, a letter of support was obtained for the facility's unit director to
ensure the facility's knowledge and cooperation with the DNP project (See Appendix H). The
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implementation spanned four weeks. The unit was provided with the PI's contact information and
encouraged to call with any questions or concerns regarding the checklist. Re-education and
questions were answered as needed by the PI. Completed checklists were placed in a manilla
envelope, stored via a locked cabinet in the unit manager's office, and collected by the PI every
Friday during the four-week implementation. The information gathered from the properly
completed checklist was submitted for statistical analysis to provide validation of the project
results.
Chart Review
An individual chart review was not utilized for this project. Before IRB approval, the PI
met with the CT surgery team's office manager to gather information supporting the project. This
meeting revealed that the average extubation time during the first quarter of 2021 was greater
than 17 hours before the exemption of outliers. Through the comparison of categories, an
observation of intubation times greater than 12 hours often demonstrated increased ICU stays.
The non-identifiable information collected from this meeting founded the need for this quality
improvement project.
After implementing this project, the completed checklists were evaluated for a total
intubation time. The total intubation time was compared to the STS goal of fewer than 12 hours
and the recommendation of fewer than six hours to establish the implementation results. The
checklist contained only non-identifiable information. No identifiable information was used for
this project.
Risks and Benefits
This project proposed minimal risk to the participating heart nurses. Consent forms were
the only documentation that listed the individual names of the participants. These forms were not
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released for use in the project documentation. Survey responses were not tracked with
identifying information by giving and collecting one sheet from each participant while
instructing them not to place any identifying information on the survey.
This project directly followed the hospital's current post-op CABG extubation protocol.
There were no deviations or changes to the currently approved protocol. The project translated
the current protocol into an easy-to-follow bedside checklist. Following these approved
guidelines eliminated the risk of violating hospital policy by implementing the checklist in the
CVICU.
This study's benefits include better outcomes for CABG cases with reduced intubation
times, clearer communication through an approved document by the CT surgeon, and improved
communication between the CT surgical team and the heart nurses.
Compensation
No compensation was offered for participation in this project. Nurses were under no
obligation to participate and could opt out without prejudice. Nurses were willing to participate
with the perception that this checklist would help streamline their responsibility in post-op
CABG extubations.
Timeline
A timeline for the project was created to establish goals for the project's completion. This
timeline was followed closely to ensure proper compliance with the JSU DNP program. (See
Appendix H)
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Budget and Resources
No budget was established for this project. There was no compensation for participants.
No expenses for resources were needed. Education was approved to be provided while
participants were on their regular shifts.
Resources needed for this project included copies of the original checklist, participant
consent form, and surveys. The unit manager permitted using the unit copier and paper to print
the copies needed.
Evaluation Plan
The evaluation plan for this project was subject to statistical considerations and data
maintenance and security. Each category was completed and detailed in the following paragraphs.
Statistical Considerations
Data researched and acquired through this project was analyzed using multiple statistical
approaches. The pre-implementation, historical data reviewed was labeled through percentages,
averages, and variances and displayed through a labeled chart. After charting the preimplementation data, a T-test was performed on the charted results to produce a population
variance for comparison. Post-implementation results were reviewed and labeled through
percentages, averages, and variances. After implementation, a T-test was performed on the postimplementation charts to determine a population variance. A comparison of the preimplementation and post-implementation results produced a reduction in variance (See Tables 6
& 7). The Likert scale was utilized to establish results in the pre and post-implementation
nursing surveys. The results were displayed as percentages and averages through statistical
charts. All the data obtained and reviewed was utilized to produce the outcomes to this DNP
project's aims.
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Data Maintenance and Security
Data obtained to support the need for intervention came from the CT surgery office and
only contained non-identifiable information based on trends and averages from the first quarter
of 2021. This data did not require special handling or security considerations.
The consent forms were completed by the heart nurses were the only paperwork that
contained identifying information. These consents were not published within the project
information. They are secured in a locked file box in the unit manager's office. These consents
remain at the current location and will be destroyed via hospital-approved document disposal
measures one year after implementation.
The checklists did not contain any identifiable information. Completed checklists were
placed in a manilla envelope and stored via a locked cabinet in the unit manager's office until
retrieved by the PI. This precaution was taken to ensure that the information was not altered after
completing the checklists.
Results
Results from the project were comprised of the data analysis from the extubation
checklist, post-education survey, and post-intervention survey. All data collected was placed into
tables and subjected to rigorous statistical analysis. The results have been thoroughly reviewed,
and the pertinent information has been highlighted for presentation.
Results of Chart Review
Beginning on February 28th, 2022, the Post-Op CABG Extubation Checklist was used.
However, the comparison sample lasted a full quarter, and the trial period only lasted four weeks.
This led to a need for additional statistical testing. Additionally, the unit did only 12 cases during
the trial period. However, the physician deemed four of those cases to be too unstable to extubate
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per the implementation. As previously stated, outliers are noted in summary statistics when
included (See table 5).
In the "Needs Analysis" section, a discussion about a standard case in the unit being
analyzed experienced longer extubation times than recommended. Therefore, using the postimplementation sample data, the analysis looked at the following:
1. Does the trial use of a checklist provide evidence of a reduction in variance?
2. Does the trial use of a checklist provide evidence that extubation times were within the
recommended range?
3. If extubation times were not within the recommended range, have they improved over
prior samples?
In the comparison sample, variances ranged wildly depending on the status of the case
and whether extubation could be done according to the physician's orders. Only the sample of
cases "<24 Hours" were used. A simple look at the data appears to provide evidence of a
reduction in variance (See table 6). Using an ANOVA F-test of sample variances, the following
was tested: 𝐻𝐻0 : 𝜎𝜎12 ≤ 𝜎𝜎22 ; 𝐻𝐻1 : 𝜎𝜎12 > 𝜎𝜎22 . Where, 𝜎𝜎12 is the variance from the pre-implementation

sample, and 𝜎𝜎22 is the variance from the post-implementation sample (See table 7). A rejection of

the null was applied so that the pre-implementation variance was lower or equal to the post-

implementation variance (significance level 0.025). Though sample size issues persist again (See
table 6), there is evidence of diminished fluctuations.
The checklists were evaluated regarding their effects on recommended total intubation
times. After reducing the sample size to the eight cases that produced extubation in less than 24
hours, a t-test was conducted on the data shown (See table 8). Not knowing the population
variance played into this decision again. However, the sample size limitations also played a
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distinct role. The calculated average was still below the threshold. The test was then set up to see
whether this provided evidence that the sample was collected from a population having an
average greater than six hours. Therefore, the hypotheses are stated as follows: 𝐻𝐻0 : µ ≥

6 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻; 𝐻𝐻1 : µ < 6 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 (See table 9). The ability was established to reject the null at the

10% significance level. The results were not sufficient to reject the null at 1% or 5% significance
levels. Due to this lack of significance, it can only be concluded that there is evidence of
improvement, but this test was not classified as statistically significant.
Since we cannot make conclusions about the trial at the desired significance level of less
than or equal to .05, we would like to investigate whether the checklist improved times over prior
samples. A reduction in variance has already provided some evidence towards this conclusion.
However, we will test data shown on whether there has been a reduction in the sample means
(See table 10). Because of these statistics' nature and unknown population variances, it was
decided to use Welch's t-test. This test is practical when dealing with samples of differing size
and population variances. Therefore, we wanted to test whether the pre-implementation mean
would be greater than the post-implementation mean (𝐻𝐻0 : µ𝑃𝑃𝑃𝑃𝑃𝑃−𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ≤

µ𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃−𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ; 𝐻𝐻1 : µ𝑃𝑃𝑃𝑃𝑃𝑃−𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 > µ𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃−𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 ). The test statistic is
calculated as follows:

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊ℎ′ 𝑠𝑠 𝑡𝑡 =

(𝑥𝑥
���
𝑥𝑥𝑏𝑏 − (µ𝑎𝑎 − µ𝑏𝑏 )
𝑎𝑎 − ���)
2
𝑠𝑠 2
� 𝑠𝑠𝑎𝑎 + 𝑏𝑏
𝑛𝑛𝑎𝑎 𝑛𝑛𝑏𝑏

Where the difference in population means is assumed to be zero. Due to the complexity, Alteryx
software was chosen to calculate the degrees of freedom over further handwritten tests (See table
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11). The result is the statistical conclusion to the significance level of .01 that improvements in
extubation times during the use of this project's extubation checklist appear to have occurred.
Results of Survey Responses
Nurses were surveyed for their confidence in the education provided and the use of the
extubation checklist. Three of the five questions used a simple Likert scale that asked nurses to
rank their confidence level from one (unsure) to five (confident). The remaining two questions
were simple "Yes or No" questions indicating feelings towards their level of preparedness in
using the checklist (See table 12). Fifteen nurses responded to this survey, with 100% identical
responses (See table 13). Therefore, it is reasonable to assume that the nurses felt comfortable
and prepared due to their training. However, additional objective testing could help provide
further confirmation.
Following the implementation of the checklist, Nurses were surveyed concerning
associated outcomes. A four-question survey using a simple Likert scale asked nurses to rank
their level of confidence from one (unsure) to five (confident) (See table 14). Fifteen nurses
responded to this survey. Unlike the post-education data, there is some variance in this data.
Twelve of the 15 respondents gave identical responses to all five questions (See table 15).
Though limitations exist (sample size, outcome measurement specificity, etc.), there is evidence
that the checklist positively affected communication and the entire process. We cannot determine
the nature of this positive effect, as this only measures the nurses' perception of communication.
The post-implementation checklist contains some non-pertinent information while offering a
perspective on improved communication from the RN's point of view. The addition of
handwritten information in the bottom columns of the checklists is also considered a positive
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sign of communication. These notes are taken at the bedside directly from the CT surgery team.
Additional research could incorporate objective measurement types or larger sample gathering.
Discussion
This DNP project intended to address prolonged post-op CABG intubation times on a tenbed CVICU. The first aim of this project was to reduce the total intubation times of post-op CABG
patients by implementing an extubation checklist. The second aim was the successful education of
heart-trained nurses on using the extubation checklist. The final aim of this project was to improve
communication between the heart-trained nurses and the CT surgery team. Qualitative and
quantitative data were utilized in the implementation and conclusion of this project.
This project utilized statistical findings to support using a post-op extubation checklist on
post-op CABG cases. The findings of this project support the existing data previously reviewed to
support the implementation. The statistical data show that implementing an extubation checklist
decreased total intubation times. A comparison of the 2021 average total intubation time in
acceptable cases to the average total intubation time of acceptable cases during implementation
shows a significant decrease in the significance level of .01. Limitations in sample size and trial
length question the comparison of data. After an extensive statistical review considering all
limitations and variations, the result was reduced intubation times.
A survey was given to the participating nurses to establish their perception of the education
and understanding of implementing the extubation checklist. Five questions were asked utilizing
the Likert scale and yes/no format. A statistical review of these surveys found that 100 percent of
the nurses perceived they understood the checklist and received sufficient education. Additionally,
the proper completion of checklists during the implementation trial suggests that the RNs
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understood the education provided. Twelve cases occurred during the trial period, and twelve
extubation checklists were completed, further suggesting proper education was received.
After implementation, a survey was given to the participating nurses to establish their
perception of how the extubation checklist improved communication with the CT surgery team.
Four questions were asked in a Likert scale format, and the results were recorded. This survey did
not receive a 100 percent consensus. By averaging the scores for each survey question, the totals
show that the majority of nurses perceived the checklist to improve communication (See table 15).
Implications for Clinical Practice
This DNP project achieved the proposed aims by implementing a standardized checklist
for extubation of CABG cases after arrival in the CVICU. The project aims to lower extubation
times of post-op CABG cases to achieve the goal set by the STS of total intubation times less
than or equal to six hours (STS, 2021).
The project shows that the current protocols need not be altered to improve extubation
times. Simplifying the current protocol into an easy-to-follow checklist allows for compliance
and understanding at the bedside level of CABG recovery. Similar studies have linked checklists
to improving extubation outcomes (Bobbs et al., 2019; Turner et al., 2020). The combined
outcomes promote the belief that checklists can help improve extubation outcomes after CABG
surgery.
Implications for Healthcare Policy
Extubation after CABG surgery already has strict guidelines promoted by the STS. One of
these guidelines is the requirement of CABG cases to have extubation times less than twelve
hours after end anesthesia time and a further recommendation of fewer than six hours for the best
patient outcomes (STS,2021). Adherence to these guidelines is essential to keep an STS-rated
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open-heart program within the operation facility. Providing a way to promote safe, timely CABG
extubations ensures that the community will retain its resource for these surgeries in the future.
Implications for Quality and Safety
The study shows that implementing the extubation checklist improved post-op CABG
extubation times. Improvement in these times directly correlates with safer patient outcomes and
improved quality of care (Brooks, 2019). Patient safety is of utmost importance within the
healthcare community, while the quality of care reflects in reimbursement and community
perception. Future use of the extubation checklist can help improve safety concerns while
reflecting the positive quality of care.
Limitations
The project faced a few noticeable limitations during implementation and data review. The
first barrier to this study was the PI becoming Covid-19 positive before the implementation
process was due to start. This complication produced time constraints by reducing the trial from
eight weeks to four weeks per the original plan. Another limitation was the small sample size of
CABG cases completed during the four weeks of implementation. The trial produced a week
where the CT surgery team completed zero cases. A small sample of twelve completed cases
during the four-week implementation placed a notable limitation on the study. Patients deemed
unstable by the CT surgeon were labeled as outliers. Outliers became an issue when establishing
an acceptable sample size during the project's implementation process. Due to hemodynamic
instability, these CABG cases were unsuitable for implementing the checklist upon arrival at the
CVICU and void in the study results. Statistical variances and limitations are included in the
results section of this manuscript.
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Dissemination
Dissemination of this project occurred on July 15, 2022. The project was presented
through a poster board and a small verbal presentation. The manuscript will be uploaded to
Jacksonville State University's Digital Commons repository. All results and conclusions were
presented at this time.
Sustainability
The sustainability of this intervention has been discussed with the unit manager, unit
director, the CT surgery team, and the nursing informatics director. The unit manager, director,
and the CT surgeon have taken further action to continue using the paper extubation checklist
indefinitely. The unit manager is working with the nursing informatics team to convert the paper
checklist into a power plan within the hospital's electronic medical record (EMR). The future
hope is for the checklist to be initiated on the EMR with each post-op CABG case. Once the
checklist is satisfied, an order for extubation will automatically generate within the EMR. The
team believes that converting the checklist into the EMR will improve compliance and tracking
capabilities during and after the extubation process.
Plans for Future Scholarship
The study adds evidence to supporting education and research that already exists on the
implementation of a checklist for post-op CABG extubation (Bobbs et al., 2019; Turner et al.,
2020). Due to the limitations discussed in this project, further research and information would be
helpful to improve the findings of this implementation. A follow-up project may provide a larger
sample size or a more extended period of use. These additions can further express the
implementation outcomes and benefits of a post-op CABG extubation checklist.
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Research can be collected and compared to assess for an increase in compliance with an
electronic versus a paper checklist. This comparison could also answer whether the change in
compliance affects extubation outcomes. The future conversion of the checklist into the EMR
allows for future studies.
Conclusion
Recovery from CABG surgery is a team effort that requires the right tools and knowledge
for the best patient outcomes. The program used in this DNP project is working to improve its
post-op CABG extubation times. Post-op CABG extubation times directly affect the patients'
outcomes during and after recovery. Extubation times less than six hours are recommended for
optimal recovery after CABG surgery (STS, 2021). Researching tools that can help improve
these times shed light on the benefits of a post-op CABG extubation checklist. When used in
extubation trials, checklists have improved outcomes (Turner et al., 2020). Implementing a
checklist for post-op CABG extubation standardizes the extubation process.
This DNP project created an extubation checklist based on the hospital's current
extubation protocol. The one-page checklist reduced the protocol into an easy-to-follow, six-box
bedside tool. This checklist proved its ease of use by producing a one-hundred percent
compliance of every case during the four-week trial. Careful statistical considerations provided a
positive result on the improvement of extubation times. A Welch's T-test confirmed an
improvement in extubation times from 12.4182 hours to 4.59 hours to a significance level of .01
when comparing the 2021 sample to the trial period. This result was achieved with the
reasonable assumption that the population variance was zero. Therefore, the statistical
conclusion is that improvements appear to have occurred.
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Table 1
Pre-implementation summary of intubation times

ALL CASES
NON-OUTLIERS
OUTLIERS

OBS AVERAGE MEDIAN MODE MAX
MIN RANGE VAR.
120
17.05
9.35
5.50 109.80 2.00 107.80 465.45
109
11.05
8.40
5.50
42.90 2.00
40.90
71.87
11
76.52
73.50
*
109.80 47.10 62.70 480.34

*MODE DOES NOT EXIST

ST. DEV.
21.57
8.48
21.92
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Table 2
Pre-implementation summary of intubation times continued
Time to Extubation
≥ 6 Hours
> 6 Hours

Count
41
68

%
37.6%
62.4%
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Table 3
Pre-implementation summary of intubation times less than 24 hours
< 24 Hours

OBS
103

AVERAGE
9.55

MEDIAN
7.6

MODE
3.5

MAX
23.2

MIN
2

RANGE
21.2

VAR.
33.04

ST. DEV.
5.75
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Table 4
Pre-implementation summary of population variance
Test Statistic Result
ALL CASES

5.61*

Reject the null

NON-OUTLIERS

6.22*

Reject the null

< 24 Hours

6.26*

Reject the null

*Statistically significant at the .01 level
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Table 5
Implementation Analysis of cases and intubation times
OB

AVERAG

MEDIA

MOD

MA

MI

RANG

VAR

ST.

S

E

N

E

X

N

E

.

DEV.

12

*

*

*

*

*

*

*

*

OUTLIERS

8

4.37

3.79

**

9.33

1.20

8.13

7.64

2.76

OUTLIERS

4

*

*

*

*

*

*

*

*

ALL
NON-

*CANNOT CALCULATE DUE TO OUTLIERS LACKING DATA
**MODE DOES NOT EXIST
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Table 6
Reduction in population variance
PreImplementation
PostImplementation

OBS

VAR.

103

33.04

8

7.64
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Table 7
Reduction in population variance continued
F-Stat
4.34*

Numerator DF
Denominator DF
103
7
*Significant at the .025 level

42
Table 8
Effects on total intubation times post-implementation
PostImplementation

OBS AVERAGE
8

4.37

ST. DEV.
2.76
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Table 9
Effects on total intubation times post-implementation

PostImplementation

Test
Statistic
-1.67*

*Statistically significant at the .10 level

Result
Reject the
null
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Table 10
Improvement in intubation times pre- and post-implementation
Preimplementation
PostImplementation

OBS AVERAGE

ST. DEV.

103

9.55

5.75

8

4.37

2.76
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Table 11
Post-implementation improvement over pre-implementation samples

Welch's t

Test
Statistic
4.59*

DF
Result
12.4182 Reject the null

*Statistically significant at the .01 level
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Table 12
Nursing education survey format
Question #

Question Text

Response Type

Q1

Do you understand the expectations of this project?

Likert Scale

Do you feel that you can complete the checklist as

Likert Scale

Q2

Q3

Q4

Q5

instructed?
Do you feel that the education on the extubation

Yes/No

checklist and this project is clear?
Do you feel this education course prepared you to

Likert

participate in the project as you understand it?
Do you feel all of your questions about this project
have been answered?

Yes/No
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Table 13
Nursing education survey results/perception
Q3 =

Q5 =

Response Type

Q1 = 5

Q2 = 5

YES

Q4 = 5

YES

Response Count

15

15

15

15

15

Response %

100%

100%

100%

100%

100%
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Table 14
Post-implementation nursing survey style
Question #
Q1

Q2

Q3

Q4

Question Text
Do you feel that this checklist improved communication with
the CV surgery team?
Do you feel that the checklist helped to extubate patients with
more efficiency?
Do you feel that the checklist improved nursing autonomy
with CABG cases?
Do you feel that the checklist improved the extubation
process?
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Table 15
Post-implementation nursing survey results
Q1

Q2

Q3

Q4

4.73

4.93

5.00

4.93

AVERAGE
SCORE
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Appendix A
Extubation Checklist
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Appendix B
Methodology: PDSA Framework

Needs Accomplished:
Reduce intubation times
Knowledge of improvement:
Track time from intubation to
extubation before and after
implementation
Test for improvement:
Compare postimplementation times to preimplementation, then
compare to recommendation

Needs Accomplished:
Educate RNs on the
implementation of the
checklist
Knowledge of improvement:
Complete education and
teach-back of material
Test for improvement:
Successful, completed
checklists

Needs Accomplished:
Improved communication
between RNS and Surgical
team
Knowledge of improvement:
Checklists developed for
extubation with expectations
Test for improvement:
Successful completion of
checklist and extubation
through the collaboration of
RNs and surgical team

Plan: Team plans action for aim, what is expected in findings, when to take place, who
will complete, and where will be completed

DO: Carry out plan, document observations and problems, begin review of results
Study: Complete data review, compare to the expected outcome, Summarize what is
learned

Act: Do further changes need to be made, when to carry out the next PDSA cycle, What is

the next cycle

REPEAT FOR THE NEXT AIM
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Appendix C
Agreement to Participate
1. Subject consent:

I have read this entire project expectation, or it has been read to me, and I understand what is being
asked of me as a participant in this project. This project is expected to start in February of 2022 and be
implemented for a 4-week trial. The checklist will take 20 minutes to complete per qualified case. I
understand I will be asked to complete an extubation checklist on post-op coronary artery bypass graft
cases that meet the current extubation protocol requirements. The cardiac surgeon will directly notate
cases that are exempt from implementing this checklist. I understand that there is no risk to myself or
my position on this unit indicated in this project. I understand that no identifying patient information
will be included with the extubation checklist to ensure privacy. This checklist outlines arrival time,
extubation time, and extubation parameters eliminating the need to access the patient's chart to
complete this checklist. It is clear to me that this project will not change the current patient care or
current protocol already in place by my hospital, therefore posing no risk. All of my questions about this
form or this project have been answered. I understand that my participation is not mandatory and that I
will not be negatively impacted if I choose not to participate. I agree to participate in this DNP project.

Participant Name:

Participant Signature:

Date:

2. Signature of Investigator/Individual Obtaining Consent:

To the best of my ability, I have explained and discussed the project in its entirety, including the
information on this consent form. All questions of the participant have been answered completely.

Investigator/Person Obtaining Consent (printed name):

Signature:

Date:
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Appendix D
Participant Post-Education Survey
On a scale of 1-5, with 1 being unsure and 5 being confident, please answer the following
questions:
1. Do you understand the expectations of this project? 1

2

3

4

5

2. Do you feel that you can complete the checklist as instructed? 1

2

3

4

5

3. Yes or No. Do you feel that the education on the extubation checklist and this
project is clear?
4. Do you feel this education course prepared you to participate in the project as you
understand it? 1

2

3

4

5

5. Yes or No. Do you feel all of your questions about this project have been answered?
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Appendix E
Participant Post-Implementation Survey

On a scale of 1-5, with 1 being unsure and 5 being confident, please answer the following
questions:

1. Do you feel that this checklist improved communication with the CV surgery team?
1

2

3

4

5

2. Do you feel that the checklist helped extubate the patients with more efficiency?
2

3

4

5

3. Do you feel that the checklist improved nursing autonomy with CABG cases?
1

2

3

4

5

4. Overall, do you feel that the checklist improved the extubation process?
1

2

3

4

5

1
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Appendix F
CITI Training Certificate
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Appendix G
University IRB Approval
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Appendix H
Timeline for DNP Project
TASK
Project planning/proposal development
Proposal Approval by PERC
Obtain the Agency Letter of Support
JSU IRB Submission/Approval
Implementation
Data Collection
Data Analysis
Writing DNP Manuscript Results, Discussion,
and Implications
Final Presentation and Dissemination

START
6/2021
10/21/2021
12/2021
12/2021
2/2022
2/2022
3/2022
1/2022

DURATION
Six months
Four Weeks
One week
One week
Four weeks
Four weeks
Two weeks
Twelve weeks

7/15/2022

One Day

2021-2022
Project Planning/
Proposal Development
Proposal Approval
By PERC
Agency LOS
JSU IRB
Submission/Approval
Implementation
Data Collection
Data Analysis
Writing Manuscript
Final Presentation/
Dissemination
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